Since the dimension of the tangent space of X at a smooth point x e X is equal to r, the tangent space necessarily intersects L (&) in a space of at least k -2 dimensions. The closure of the set of all smooth points of X where this intersection space has dimension at least k-1 is called the /c-th polar locus of X and is denoted by M(L (fc) ), following Piene [4] .
For a general L (fc)5 every component of M(L (k) ) has codimension fc in X and moreover the rational equivalence class of the cycle defined by M(L (/{) ) is independent of L (fe) . We denote this equivalence class by [M fc ] = [M(L (fc) )] and call it the /c-th polar class. The degree n k of [M fe ] is called the /c-th class. The number /,* 0 is nothing but the degree of X. We set ^f e = 0 for any integer k with /c<0 or k>r.
On the other hand, the dual variety Y in the dual projective space F nV is defined as the closure of the set of tangent hyperplanes. A hyperplane is tangent to X if it contains the embedded tangent space of X at a smooth point x e X.
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In characteristic 0 the dual variety of Y always coincides with X itself. We know a good sufficient condition in order that the dual varity of Yis again X in the case of positive characteristic. It is explained in Section 2 (Wallace [6] ). We say that biduality holds for X if this condition is satisfied or the characteristic is 0.
The purpose of this article is to verify the next theorem, which generarizes Proposition (3. 6) in Piene [4] . We obtain the following as corollaries.
The dimension of the dual variety is equal to n -1 -r + max {k\ jU fc^O ).
Set / = r + s-n + l. Then /^O. The equality / = 0 holds if and only if X is a linear variety, and then Y coincides with the dual space of X as a linear space.
The study of polar loci and dual varieties goes back to Severi and Bertini. It was succeeded by Segre, Todd, Wallace, Porteous, Lascoux, Pohl, Teissier, Le, Piene and others. In particular Piene showed in her paper [4] with other results that polar loci and polar classes are invariant under generic projections, and that the intersection X 1 of X with a general hyperplane has the same fc-th class as that of X except u r , which is 0. Moreover she showed the special case of above Main Theorem where r = s = n-1.
Our article is a continuation of Piene's work in [4] . I would like to thank Professor H. Hironaka for his interest in this work and Professor T. Shioda to have shown me the interest of the Piene's work. § 1. Polar Loci and Polar Classes
In this section we will give the precise definition of polar loci and polar classes.
We fix an algebraically closed ground field k. We write the ^-dimensional projective space P n in the "coordinate free"
way as P(V) with an («+l)-dimensional vector space V identified with H°(P n , G P n(\)). Let Zc P(F) be an r-dimensional projective variety. P 
commutes. Here M is defined by the matrix. 
P\ 0
We can choose such a proper birational morphism n\ Z-+X. For example let Z be the closure in X x G of the graph of g: C/~>G ? the morphism n be the projection to X and the honiomorphism b of vector bundles be the pullback of the tautological sequence on G by the restriction of the projection XxG->G to Z.
Proof. See Piene [4] . . Therefore when we regard all hyperplanes which contain one of the tangent spaces of U as the subset of the dual projective sapce P(F V ), 7is the closure of that set equipped with reduced scheme structure.
Let s be the dimension of Y.
Example 2.1. Let Z be a linear variety. The tangent space T x at a closed point x e X coincides with X itself. Thus Y is the set of all hyperplanes which contain X. 7 is nothing but the dual space of X as a linear subspace of P(F). We note in this case that dim X + dim Y= n -i. Consider the surface X defined by the equality F = 0. Let X^ denote the intersection of X with the plane £ 3 = 0. X is the cone over X^ with the vertex p = (0, 0,0,1). Let M 0 , MI, M 25 M 3 be the dual coordinates of f 0 , ^, t 2 , t 3 . Then the dual variety Y of X is contained in the plane i/ 3 = 0 which is the dual space of the point p and Y is isomorphic to the dual curve of X l in the sense of Pliicker. We note that in spite that dim X = 2 9 Y has dimension at most one.
The objective of this section is to verify Theorem 2.4. When a non-empty open smooth subscheme U 1 c:X is given, for every point y 6 F" v of the dual projective space, we define the y-contact locus. It is the closure of the set of all points of U t such that the tangent space of X at that point is contained in the hyperplane H y corresponding to y. 
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1) for every y e 17*, y-contact locus in X is the dual linear space of the tangent space of Y at y, (2.2) for every xe U 2 , x-contact locus in Y is the dual linear space of the tangent space of X at x. (3)
Conversely under the assumption of (1) 
and (2.1), it follows that ft is generically smooth.
We say biduality holds for X if ft is generically smooth. It is easily checked that this definition is independent of the choice of the birational morphism n: X-»X. Whole this section is devoted to verify Main Theorem 3.3. Following Section 2, we construct X the closure of the graph of the Gauss map, Z and morphisms a, a, n, p. Applying the same procedure to F, we obtain F, FFand morphisms y, 7, p, 5. Since U\ and U l are isomorphic through 6, we conclude ^k = v t^k . As for the inequality r-f-sgrn -1, see Corollary 2.5. Q.E. D. Q. E. D.
Remark 3.5. The assertion in Wallace [6] Section 2.1 is false. It asserts that for a generic point x E X and a generic hyperplanc H such that H contains the tangent space T x of X at x, {*' e U \ T x , = T x } = {x'eU\ T x ,aH}. Here U is the smooth part of X. As a counter-example, choose X=P 1 xP 2 C-»P 5 (the Veronese embedding). Calculation shows that the left-hand side is a single point {x}, but the right-hand side is a line.
